Extracellular acetylcholine changes in rat limbic structures during soman-induced seizures.
Extracellular acetylcholine (ACh) levels were determined, by intracranial microdialysis, in medial septum, amygdala and hippocampus (CA1, CA3, dentate gyrus) of rats during seizures induced by systemic administration of soman (pinacolyl methylphosphonofluoridate), a potent inhibitor of acetylcholinesterase (AChE). In all septo-hippocampal areas a two phase variation was observed: a primary increase in ACh during the pre-seizures period, followed by a decline after 10 to 20 min of seizures and then a second release at 50 min of seizures. In amygdala a progressive increase of the ACh level reached a maximal value at 50 min. ACh levels than returned to basal values in all areas. Hippocampal AChE activity remained totally inhibited throughout the experiment. Possible dynamic phenomena underlying these variations (blood-brain barrier opening, autoregulation of release) are suggested. The present results are compared to previous reports about glutamate changes in the same areas during soman seizures. This comparison gives evidence that in septo-hippocampal areas the glutamatergic system is recruited after an early accumulation of extracellular ACh. The respective roles of ACh and glutamate in triggering and maintenance of soman seizures activity are discussed.